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In the Claims 

Please replace all prior versions, and listings, of claims in the application with the 
following list of claims: 

1 . (Original) A method for determining the presence of at least one analyte, comprising: 

providing a sample comprising a plurality of aggregates of size of at least about 
500 run adsorbing a plurality of analytes; 

exposing the sample to electromagnetic radiation to cause surface-enhanced 
emission; 

obtaining spectral information of the sample, wherein at least one spectral line of 
the information represents a single analyte adsorbed on one of the plurality of aggregates; 
and 

determining the presence of the single analyte from the at least one spectral line. 

2. (Original) A method as in claim 1 , the exposing step involving exposing the sample to 
electromagnetic radiation and causing Raman scattering of the sample, and the obtaining 
step comprising obtaining Raman information of the sample, wherein a single Raman line 
of the information represents the single analyte. 

3. (Original) A method as in claim 1 , wherein the sample is free of an emission-enhancing 
aid. 

4. (Original) A method as in claim 1 , wherein the spectral information is a surface- 
enhanced Raman spectrum, having an enhancement factor of at least about 10 10 . 

5. (Original) A method as in claim 1 , wherein each aggregate of the plurality of aggregates 
comprises a plurality of metal particles. 

6. (Original) A method as in claim 5, wherein the plurality of metal particles is selected 
from the group consisting of silver, gold and copper particles. 
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7. (Original) A method as in claim 6, wherein the aggregate is formed in situ by exposure 
to the electromagnetic radiation. 

8. (Original) A method as in claim 1 , wherein the plurality of aggregates is selected from 
the group consisting of colloids suspended in a medium, aggregates deposited on a 
substrate and lithography-produced metal aggregates. 

9. (Original) A method as in claim 8, wherein the medium is selected from the group 
consisting of water, an organic solvent and a gel. 

10. (Original) A method as in claim 8, wherein the substrate is selected from the group 
consisting of an electrode, a glass layer and a quartz layer. 

1 1 . (Original) A method as in claim 1, wherein the sample consists essentially of a plurality 
of aggregates of from about 500 nm to about 20 microns in dimension. 

1 2. (Original) A method as in claim 1 , wherein the electromagnetic radiation is non-resonant 
radiation. 

13. (Original) A method as in claim 12, wherein the electromagnetic radiation is near 
infrared radiation. 

1 4. (Original) A method as in claim 1 , wherein the spectral information is Raman 
information that defines less than a complete Raman spectrum. 

15. (Original) A method as in claim 14, wherein the spectral information is less than 5 
Raman lines. 

16. (Original) A method as in claim 14, wherein the spectral information is less than 2 
Raman lines. 
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1 7. (Original) A method as in claim I , wherein the spectral information is a single Raman 
line. 

1 8. (Original) A method as in claim 1 , wherein the single analyte is a dye. 

19. (Original) A method as in claim 1, wherein the single analyte is selected from the group 
consisting of thymine, adenine, cytosine, guanine, and uracil. 

20. (Original) A method as in claim 1, wherein the single analyte is selected from the group 
consisting of nucleotides and nucleosides. 

21 . (Original) A method as in claim 1 , wherein the single analyte is a therapeutic agent. 

22. (Original) A method as in claim 1 , wherein the single analyte is a neurotransmitter. 

23. (Original) A method for determining the presence of an analyte, comprising: 

providing a sample comprising a plurality of aggregates adsorbing a plurality of 
analytes, wherein at least one aggregate of the plurality of aggregates comprises a metal 
cluster of at least seven particles and adsorbs only one analyte; 

exposing the sample to electromagnetic radiation to cause surface-enhanced 
emission; 

obtaining spectral information of the sample, wherein the only one analyte 
contributes to the spectral information; and 

determining the presence of the only one analyte from the spectral information. 

24. (Original) A method as in claim 23, the exposing step involving exposing the sample to 
electromagnetic radiation to cause Raman scattering, and the obtaining step involves 
obtaining a Raman spectrum of the sample, wherein the only one analyte contributes to at 
least one Raman signal of the Raman spectrum. 
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25. (Original) A method as in claim 23, wherein the plurality of aggregates comprises a 
metal cluster of at least ten particles. 

26. (Original) A method as in claim 23, wherein the plurality of aggregates comprises a 
metal cluster of at least twenty particles. 



27. (Original) A method as in claim 23, wherein the plurality of aggregates comprises a 
metal cluster of at least thirty-five particles. 

28. (Original) A method as in claim 23, wherein the sample is free of an emission-enhancing 
aid. 

29. (Original) A method as in claim 23, wherein the Raman spectrum is a surface-enhanced 
Raman spectrum, having an enhancement factor of at least 1010. 

30. (Original) A method as in claim 23, wherein the metal particles are selected from the 
group consisting of silver, gold and copper particles. 

3 1 . (Original) A method as in claim 23, wherein the aggregate is formed in situ by exposure 
to the electromagnetic radiation. 

32. (Original) A method as in claim 23, wherein the plurality of aggregates is selected from 
the group consisting of a colloids suspended in a medium, aggregates deposited on a 
substrate and lithography produced metal aggregates. 

33. (Original) A method as in claim 32, wherein the medium is selected from the group 
consisting of water, an organic solvent and a gel. 

34. (Original) A method as in claim 32, wherein the substrate is selected from the group 
consisting of an electrode, a glass layer and a quartz layer. 
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35. (Original) A method as in claim 23, wherein the at least one aggregate has a dimension 
of at least about 500 nm. 

36. (Original) A method as in claim 23, wherein the electromagnetic radiation is non- 
resonant radiation. 

37. (Original) A method as in claim 36, wherein the electromagnetic radiation is near 
infrared radiation. 

38. (Original) A method as in claim 23, wherein the single analyte is a dye. 

39. (Original) A method as in claim 23, wherein the single analyte is selected from the group 
consisting of thymine, adenine, cytosine, guanine, and uracil. 

40. (Original) A method as in claim 23, wherein the single analyte is selected from the group 
consisting of nucleotides and nucleosides. 

41 . (Original) A method as in claim 23, wherein the single analyte is a therapeutic agent 

42. (Original) A method as in claim 23, wherein the single analyte is a neurotransmitter. 

43. (Original) A method as in claim 23, wherein the sample consists essentially of 
aggregates of size of from about 500 nm to about 20 microns. 

44. (Original) A method as in claim 23, wherein the at least one aggregate comprises a 
plurality of metal particles each having a dimension of no more than about 100 nm. 

45. (Original) A method as in claim 23, wherein the at least one aggregate comprises a 
plurality of metal particles each having a dimension of no more than about 75 nm. 
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46. (Original) A method for determining the presence of an analyte, comprising: 

providing a sample comprising a plurality of aggregates adsorbing a plurality of 
analytes, wherein each aggregate comprises a plurality of metal particles, each metal 
particle having a dimension of no more than about 100 nm and at least one aggregate 
adsorbs only one analyte; 

exposing the sample to electromagnetic radiation to cause surface-enhanced 
emission; 

obtaining spectral information of the sample, wherein the only one analyte 
contributes to the spectral information; and 

determining the presence of the only one analyte from the spectral information. 

47. (Original) A method as in claim 46, wherein the exposing step involves causing surface- 
enhanced emission and the obtaining step involves obtaining Raman spectral information. 

48. (Original) A method as in claim 46, wherein the sample is free of an emission-enhancing 
aid. 

49. (Original) A method as in claim 46, wherein the spectral information is a surface- 
enhanced Raman spectrum, having an enhancement factor of at least 1010. 

50. (Original) A method as in claim 46, wherein the metal particles are selected from the 
group consisting of silver, gold and copper particles. 

5 1 . (Original) A method as in claim 46, wherein the aggregate is formed in situ by exposure 
to the electromagnetic radiation. 

52. (Original) A method as in claim 46, wherein the plurality of aggregates is selected from 
the group consisting of a colloids suspended in a medium, aggregates deposited on a 
substrate and lithography produced metal aggregates. 
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53. (Original) A method as in claim 52, wherein the medium is selected from the group 
consisting of water, an organic solvent and a gel. 

54. (Original) A method as in claim 52, wherein the substrate is selected from the group 
consisting of an electrode, a glass layer and a quartz layer. 

55. (Original) A method as in claim 46, each metal particle having a dimension of no more 
than about 75 nm. 

56. (Original) A method as in claim 46, wherein the electromagnetic radiation is non- 
resonant radiation. 

57. (Original) A method as in claim 56, wherein the electromagnetic radiation is near 
infrared radiation. 

58. (Original) A method as in claim 46, wherein the spectral information consists essentially 
of less than 5 lines of a Raman spectrum. 

59. (Original) A method as in claim 46, wherein the single analyte is a dye. 

60. (Original) A method as in claim 46, wherein the single analyte is selected from the group 
consisting of thymine, adenine, cytosine, guanine, and uracil 

61 . (Original) A method as in claim 46, wherein the single analyte is selected from the group 
consisting of nucleotides and nucleosides. 

62. (Original) A method as in claim 46, wherein the single analyte is a therapeutic agent. 

63. (Original) A method as in claim 46, wherein the single analyte is a neurotransmitter. 
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64. (Original) A method for determining the presence of at least one analyte, comprising: 

providing a sample comprising a plurality of aggregates, at least one aggregate 
adsorbing only one analyte that is free of an emission-enhancing aid; 
exposing the sample to electromagnetic radiation; and 
obtaining a spectrum, wherein the only one analyte contributes to at least one 
signal of the spectrum. 

65. (Original) A method as in claim 64, wherein the spectrum is a surface-enhanced Raman 
spectrum, having an enhancement factor of at least 1010. 

66. (Original) A method as in claim 64, wherein each aggregate of the plurality of 
aggregates comprises a plurality of metal particles. 

67. (Original) A method as in claim 66, wherein the metal particles are selected from the 
group consisting of silver, gold and copper particles. 

68. (Original) A method as in claim 64, wherein the plurality of aggregates is formed in situ 
by exposure to the electromagnetic radiation. 

69. (Original) A method as in claim 64, wherein the plurality of aggregates is selected from 
the group consisting of a colloids suspended in a medium, aggregates deposited on a 
substrate and lithography produced metal aggregates. 

70 (Original) A method as in claim 69, wherein the medium is selected from the group 
consisting of water, an organic solvent and a gel. 

71 . (Original) A method as in claim 69, wherein the substrate is selected from the group 
consisting of an electrode, a glass layer and a quartz layer. 

72. (Original) A method as in claim 64, wherein the at least one aggregate has a dimension 
of at least about 500 nm. 
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73. (Original) A method as in claim 64, wherein the single analyte is a dye. 

74. (Original) A method as in claim 64, wherein the single analyte is selected from the group 
consisting of thymine, adenine, cytosine, guanine, and uracil. 

75. (Original) A method as in claim 64, wherein the single analyte is selected from the group 
consisting of nucleotides and nucleosides. 

76. (Original) A method as in claim 64, wherein the single analyte is a therapeutic agent. 

77. (Original) A method as in claim 64, wherein the single analyte is a neurotransmitter. 

78. (Original) A method for determining the presence of a single analyte, comprising: 

providing a sample comprising a plurality of surfaces, a portion of the plurality of 
surfaces adsorbing only one analyte; and 

exposing the sample to electromagnetic radiation to cause the sample to emit 
radiation such that the sample is free of photobleaching. 

79. (Original) A method as in claim 78, wherein the plurality of surfaces comprises a 
plurality of aggregates. 

80. (Original) A method as in claim 79, wherein the plurality of aggregates comprises a 
plurality of metal particles. 

8 1 . (Original) A method as in claim 80, wherein the metal particles are selected from the 
group consisting of silver, gold and copper particles. 

82. (Original) A method as in claim 79, wherein the plurality of aggregates is selected from 
the group consisting of a colloids suspended in a medium, aggregates deposited on a 
substrate and lithography produced metal aggregates. 
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83. (Original) A method as in claim 82, wherein the medium is selected from the group 
consisting of water, an organic solvent and a gel. 

84. (Original) A method as in claim 82, wherein the substrate is selected from the group 
consisting of an electrode, a glass layer and a quartz layer. 

85. (Original) A method as in claim 78, wherein the plurality of surfaces comprises a 
plurality of aggregates of metal particles, each of the metal particles having a dimension 
of no more than about 1 00 nm. 

86. (Original) A method as in claim 78, wherein the only one analyte is a dye. 

87. (Original) A method as in claim 78, wherein the only one analyte is selected from the 
group consisting of thymine, adenine, cytosine, guanine, and uracil. 

88. (Original) A method as in claim 78, wherein the only one analyte is selected from the 
group consisting of nucleotides and nucleosides. 

89. (Original) A method as in claim 78, wherein the only one analyte is a therapeutic agent. 

90. (Original) A method as in claim 78, wherein the only one analyte is a neurotransmitter. 

91 . (Original) A method for determining the presence of at least one molecule, comprising 
providing at least one molecule, exposing the at least one molecule to electromagnetic 
radiation to cause Raman scattering, obtaining Raman spectral information and 
determining the presence of the at least one molecule from at least one anti-Stokes line. 

92. (Original) A method as in claim 91, wherein the at least one molecule is adsorbed on a 
plurality of surfaces. 
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93. (Original) A method as in claim 91, wherein the at least one analyte is exposed to non- 
resonant radiation. 

94. (Original) A method as in claim 92, wherein the electromagnetic radiation is near 
infrared radiation. 

95. (Original) A method as in claim 94, wherein the near infrared radiation has a wavelength 
of at least 1000 nm. 

96. (Original) A method for sequencing at least a portion of DNA or RNA, comprising: 

cleaving the at least a portion of DNA or RNA into DNA or RNA fragments, 
wherein each fragment comprises at least one base; 

allowing each DNA or RNA fragment to become surface-adsorbed; 

exposing each fragment to electromagnetic radiation to cause surface-enhanced 
emission; and 

obtaining unique surface-enhanced spectral information attributed to each 
fragment. 

97. (Original) A method as in claim 96, wherein each fragment is surface-adsorbed onto one 
of a plurality of surfaces. 

98. (Original) A method as in claim 97, wherein the plurality of surfaces is included in a 
moving stream. 

99. . (Original) A method as in claim 97, wherein the plurality of surfaces is selected from the 

group consisting of a plurality of aggregates suspended in a medium, a plurality of 
aggregates deposited on a substrate and lithography produced metal aggregates. 



100. 



(Original) A method as in claim 99, wherein the plurality of aggregates comprise clusters 
of metal particles. 
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101. (Original) A method as in claim 100, wherein the metal particles v are selected from the 
group consisting of silver,- gold and copper particles. 

102. (Original) A method as in claim 99, wherein the medium is selected from the group 
consisting of water, an organic solvent and a gel. 

103. (Original) A method as in claim 100, wherein the substrate is selected from the group 
consisting of an electrode, a glass layer and a quartz layer. 

104. (Original) A method as in claim 96, comprising allowing each fragment to become 
surface-absorbed on a plurality of protrusions and voids on a rough metal film. 

105. (Original) A method as in claim 96, wherein the electromagnetic radiation is non- 
resonant radiation. 

106. (Original) A method as in claim 96, wherein the electromagnetic radiation is near 
infrared radiation. 

107. (Original) A method for general field enhancement, comprising providing a plurality of 
aggregates, exposing the plurality of aggregates to near infrared radiation and inducing at 
least one electromagnetic resonance in the plurality of aggregates to cause a surface- 
enhanced radiation. 

108. (Original) A method as in claim 107, wherein the near infrared radiation has a 
wavelength of at least 1 000 nm. 

109. (Original) A method as in claim 107, wherein the plurality of aggregates comprises a 
plurality of metal particles. 

110. (Original) A method as in claim 109, wherein the metal particles are selected from the 
group consisting of silver, gold and copper particles. 
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111. (Original) A method as in claim 107, wherein the aggregate is formed in situ by 
exposure to the electromagnetic radiation. 

1 12. (Original) A method as in claim 107, wherein the plurality of aggregates is selected from 
the group consisting of colloids suspended in a medium, aggregates deposited on a 
substrate and lithography produced metal aggregates. 

113. (Original) A method as in claim 1 12, wherein the medium is selected from the group 
consisting of water, an organic solvent and a gel. 

1 14. (Original) A method as in claim 1 12, wherein the substrate is selected from the group 
consisting of an electrode, a glass layer and a quartz layer. 

115. (Original) A method as in claim 109, wherein each metal particle has a dimension of no 
more than about 100 nm. 

1 16. (Original) A method as in claim 109, wherein the plurality of aggregates comprises at 
least seven metal particles. 

117. (Original) A method as in claim 107, wherein the surface enhanced radiation has an 
enhancement factor of at least 1010. 

1 1 8. (Original) A method for selecting a spectral range, comprising: 

providing a sample; 

positioning at least one filter in association with an optical excitation and 
detection system, wherein the system is free of a spectrograph and the optical excitation 
system produces electromagnetic radiation in a first range; 

exposing the sample to electromagnetic radiation via the system; and 
obtaining a Raman spectrum of the sample having a second range wherein the second 
range is shifted from the first range. 
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1 1 9. (Original) A method as in claim 1 1 8, involving positioning at least two filters in 
association with the optical excitation and detection system. 

120. (Original) A method as in claim 1 18, the positioning step involving positioning the at 
least one filter between a sample and detector of a Raman spectral system. 

121 . (Original) A method as in claim 1 1 8, wherein the second range is narrower than the first 
range. 

122. (Original) A method for determining the presence of an analyte, comprising: 

providing a sample comprising a rough metal film including a plurality of 
protrusions and indentations; 

absorbing a plurality of analytes on a surface of the film; 

exposing the sample to electromagnetic radiation to cause Raman scattering; and 

obtaining a unique Raman signal attributed to a single analyte. 

123. (Original) A system for determining the presence of at least one analyte, comprising: 

a sample; 

a source of electromagnetic radiation positioned to irradiate the sample; and 
a detector positioned to detect surface-enhanced emission from the sample, 
wherein the sample comprises a plurality of aggregates of size of at least about 500 nm. 

124. (Original) A system as in claim 123, wherein the sample comprises a plurality of 
aggregates of size of at least about 500 nm on a substrate. 

125. (New) A method comprising: 

a) sequentially removing nucleotides from one end of at least one nucleic acid; 

b) attaching each nucleotide to at least one nanoparticle; 

c) identifying said nucleotides; and 

d) determining the sequence of said nucleic acid. 
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126. (New) The method of claim 125, wherein said nucleic acid is attached to a surface. 

127. (New) The method of claim 125, wherein said nanoparticles comprise a modified 
surface. 

1 28. (New) The method of claim 1 25, wherein said nucleotides are identified by surface 
enhanced Raman spectroscopy (SERS) and/or surface enhanced resonance Raman 
spectroscopy (SERRS). 

129. (New) The method of claim 125, wherein said nanoparticles comprise gold and/or silver. 

130. (New) The method of claim 129, wherein each nucleotide is attached to a single 
nanoparticle or a nanoparticle aggregate. 

131. (New) The method of claim 1 25, fiirther comprising separating said nucleotides from 
said nucleic acid molecule. 

1 32. (New) The method of claim 128, further comprising exciting said nucleotides with a 
laser. 

133. (New) The method of claim 1 32, wherein a charge coupled device (CCD) camera is used 
to identify said nucleotides. 

1 34. (New) The method of claim 125, further comprising recording the identity of each 
nucleotide and the time at which each nucleotide is identified. 

1 35. (New) The method of claim 1 25, wherein an exonuclease is used to remove said 
nucleotides from said nucleic acid. 

1 36. (New) The method of claim 125, wherein said nanoparticles are between 1 0 nm and 20 
micrometers in diameter, 
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137. (New) The method of claim 136, wherein said nanoparticles are about 100 nm in 
diameter. 

138. (New) A method comprising: 

a) obtaining nucleotides that are attached to Raman labels; 

b) providing a nucleic acid comprising labeled nucleotides; 

c) removing nucleotides from one end of the nucleic acid; 

d) identifying nucleotides by Raman spectroscopy; and 

e) determining the sequence of the nucleic acid. 

1 39. (New) The method of claim 1 38, further comprising passing the nucleotides removed 
from the nucleic acid in a stream. 

140. (New) The method of claim 138, wherein each type of nucleotide is labeled with a 
Raman label. 

141 . (New) The method of claim 138, comprising labeling thymine. 

1 42. (New) The method of claim 138, comprising labeling adenine. 

143. (New) The method of claim 138, comprising labeling cytosine. 

144. (New) The method of claim 138, comprising labeling guanine. 

145. (New) The method of claim 138, comprising labeling uracil. 

146. (New) The method of claim 138, wherein said nucleotides are removed from said nucleic 
acid by exonuclease activity. 



147. 



(New) The method of claim 146, wherein only one nucleic acid at a time is exposed to 
exonuclease activity. 
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148. (New) The method of claim 138, wherein said nucleotides are identified by surface 
enhanced Raman spectroscopy (SERS) and/or surface enhanced resonance Raman 
spectroscopy (SERRS). 

149. (New) The method of claim 148, further comprising attaching said nucleotides to 
nanoparticles. 

150. (New) An apparatus comprising: 

a) a reaction site for immobilizing a DNA fragment onto an aggregate; 

b) a first channel carrying a liquid stream, the first channel in fluid 
. communication with said reaction site; 

c) a second channel carrying the liquid stream, the second channel in fluid 
communication with said first channel ; 

d) a detection site in fluid communication with said first and second channels; and 

e) a detection unit operably coupled to said detection site. 

151. (New) The apparatus of claim 150, wherein said detection unit comprises a Raman 
detector. 

1 52. (New) The apparatus of claim 151, wherein said detection unit comprises a laser and a 
CCD camera. 

153. (New) A method comprising: 

a) sequentially removing nucleotides from one end of at least one nucleic acid; 

b) moving the nucleotides in a stream packed with nanoparticles; 

c) identifying the nucleotides by Raman spectroscopy; and 

d) determining the sequence of the nucleic acid. 

1 54. (New) The method of claim 1 53, wherein the nucleotides are removed from the nucleic 
acid by exonuclease activity. 

1 55. (New) The method of claim 1 53, further comprising attaching said nucleic acid to a 
surface. 
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156. (New) The method of claim 1 55, wherein said nucleic acid is immobilized in a reaction 
site. 

1 57. (New) The method of claim 1 56, wherein a single nucleic acid is immobilized in said 
reaction site. 

158. (New) The method of claim 153, wherein said nucleotides are identified by surface 
enhanced Raman spectroscopy (SERS) and/or surface enhanced resonance Raman 
spectroscopy (SERRS). 

159. (New) The method of claim 153, wherein at least two nanoparticles are cross-linked 
together. 

160. (New) The method of claim 153, wherein the nanoparticles comprise gold and/or silver, 
said nanoparticles between about 10 nm and 20 micrometers in size. 

161. (New) The method of claim 1 60, wherein the size of said nanoparticles is selected from 
the group consisting of about 10 to 50 nm, about 10 to 100 nm, about 10 nm and about 
500 nm. 

162. (New) A method comprising: 

a) preparing a nucleic acid comprising labeled nucleotides; 

b) sequentially removing nucleotides from one end of the nucleic acid; 

c) moving the nucleotides in a stream packed with nanoparticles; 

d) identifying the nucleotides by Raman spectroscopy; and 

e) determining the sequence of the nucleic acid. 

163. (New) The method of claim 162, wherein said nucleotides are labeled with one or more 
Raman labels. 

164. (New) The method of claim 1 63, wherein each type of nucleotide is labeled with a 
distinguishable Raman label. 
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165. (New) The method of claim 163, comprising labeling thymine. 

166. (New) The method of claim 163, comprising labeling adenine. 

1 67. (New) The method of claim 1 63, comprising labeling cytosine. 

168. (New) The method of claim 1 63, comprising labeling guanine. 

1 69. (New) The method of claim 1 63 , comprising labeling uracil. 

170. (New) The method of claim 162, further comprising separating said nucleotides from 
said nucleic acid. 

171. (New) The method of claim 162, further comprising recording the time at which each 
nucleotide passes through said channel. 

1 72. (New) The method of claim 13, wherein each type of nucleotide produces a unique 
Raman signal. 

173. (New) An apparatus comprising: 

a) a reaction site for immobilizing a DNA fragment onto an aggregate; 

b) a first channel carrying a liquid stream, the first channel in fluid 
communication with said reaction site; 

c) a second channel carrying the liquid stream, the second channel in fluid 
communication with said first channel; 

d) a multiplicity of nanoparticles in said second channel; and 

e) a Raman detector operably coupled to said second channel. 

174. (New) The apparatus of claim 173, wherein said Raman detector comprises a laser 
and/or a CCD camera. 

1 75. (New) The apparatus of claim 1 73, further comprising a first electrode and a second 
electrode, said electrodes to move nucleotides from said first channel into said second 
channel. 
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1 76. (New) The apparatus of claim 1 73, wherein said nanoparticles are cross-linked together. 

177. (New) The apparatus of claim 176, wherein said cross-linked nanoparticles provide an 
enhanced Raman signal. 

178. (New) The apparatus of claim 173, said detector to detect nucleotides by surface 
enhanced Raman spectroscopy (SERS) and/or surface enhanced resonance Raman 
spectroscopy (SERRS). 

179. (New) A method comprising: 

a) removing one or more nucleotides from a nucleic acid; 

b) attaching each of the one or more nucleotides to at least one nanoparticle; 

c) identifying said nucleotides; and 

d) determining the sequence of said nucleic acid. 

1 80. (New) The method of claim 179, wherein said nanoparticles comprise a modified 
surface. 

181. (New) The method of claim 1 79, wherein said nucleotides are identified by surface 
enhanced Raman spectroscopy (SERS) and/or surface enhanced resonance Raman 
spectroscopy (SERRS). 

1 82. (New) The method of claim 1 79, wherein said nanoparticles comprise gold and/or silver, 

1 83. (New) The method of claim 179, wherein each nucleotide is attached to a single 
nanoparticle or a nanoparticle aggregate. 

1 84. (New) The method of claim 1 79, further comprising exciting said nucleotides with a 
laser. 

185. (New) The method of claim 1 84, wherein a charge coupled device (CCD) camera is used 
to identify said nucleotides. 
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1 86. (New) The method of claim 1 79, farther comprising recording the identity of each 
nucleotide and the time at which each nucleotide is identified. 

1 87. (New) The method of claim 1 79, wherein said nanoparticles are between 1 0 nm and 20 
micrometers in diameter. 

188. (New) A method comprising: 

a) removing one or more nucleotides from a nucleic acid; 

b) identifying each of the one or more nucleotides by Raman spectroscopy; and 

c) determining the sequence of the nucleic acid. 

1 89. (New) The method of claim 1 88, wherein each type of nucleotide is labeled with a 
Raman label. 

190. (New) The method of claim 188, comprising labeling thymine. 

191. (New) The method of claim 1 88, comprising labeling adenine. 

1 92. (New) The method of claim 1 88, comprising labeling cytosine. 

1 93. (New) The method of claim 1 88, comprising labeling guanine. 

1 94. (New) The method of claim 188, comprising labeling uracil. 



195. 



(New) The method of claim 188, wherein said nucleotides are identified by surface 
enhanced Raman spectroscopy (SERS) and/or surface enhanced resonance Raman 
spectroscopy (SERRS). 
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DETAILED ACTION 

Election/Restrictions 
1 . Restriction to one of the following inventions is required under 35 U.S.C. 121: 

A. Claims 1 -22 are drawn to a method for determining the presence of at 
least one analyte comprising providing a plurality of aggregates, classified 
in class 436, subclass 171. 

B. Claims 23-45 are drawn to a method for determining the presence of at 
least one analyte comprising a plurality of aggregates adsorbing a plurality 
of analytes, classified in class 424, subclass 9.32. 

C. Claims 46-63 are drawn to a method for determining the presence of at 
least one analyte comprising a plurality of metal particles, classified in 
class 436, subclass 73. 

D. Claims 64-77 are drawn to a method for determining the presence of at 
least one analyte comprising at least one aggregate adsorbing only one 
analyte, classified in class 436, subclass 173. 

E. Claims 78-90 are drawn to a method for determining the presence of at 
least one analyte comprising a plurality of surfaces, a portion of the 
plurality of surfaces adsorbing only one analyte, classified in class 424, 
subclass 9.351 . 

F. Claims 91-95 are drawn to a method for determining the presence of at 
least one molecule comprising, classified in class 356, subclass 301 . 
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G. Claims 96-1 06 are drawn to a method for sequencing at least a portion of 
DNA or RNA, classified in class 424, subclass 9.3. 

H. Claims 1 07-1 1 7 are drawn to a method for general field enhancement, 
classified in class 436, subclass 171. 

I. Claims 118-121 are drawn to a method for selecting a spectral range, 
classified in class 356, subclass 303. 

J. Claim 122 is drawn to a method for determining the presence of an 
analyte comprising providing a sample comprising a rough metal film 
including a plurality of protrusions and indentations, classified in class 436, 
subclass 149. 

K. Claims 1 23-1 24 are drawn to a system for determining the presence of at 
least one analyte, classified in class 435, subclass 287.2. 

L. Claims 125-137 are drawn to a method comprising sequentially removing 
nucleotides from one end of at least one nucleic acid, classified in class 
435, subclass 442. 

M. Claims 138-149 are drawn to a method comprising obtaining nucleotides 
that are attached to Raman labels, classified in class 359, subclass 327. 

N. Claims 150-152 are drawn to an apparatus, classified in class 435, 
subclass 286.5. 

O. Claims 1 53-161 are drawn to a method comprising moving the nucleotides 
in a stream packed with nanoparticles, classified in class 424, subclass 
458. 
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P. Claims 162-172 are drawn to a method comprising preparing a nucleic 
acid comprising labeled nucleotides, classified in class 356, subclass 302. 

Q. Claims 1 73-1 78 are drawn to an apparatus comprising a reaction site for 
immobilizing a DNA fragment onto an aggregate, classified in class 359, 
subclass 327. 

R. Claims 1 79-1 87 are drawn to a method comprising attaching each of one 
or more nucleotides to at least one nanoparticle, classified in class 435, 
subclass 6. 

S. Claims 1 88-1 95 are drawn to a method comprising identifying each of the 
one or more nucleotides by Raman spectroscopy, classified in class 435, 
subclass 446. 

2. The inventions are distinct, each from the other because of the following reasons: 
(I) Inventions A-J, L-M, O-P and R-S are unrelated. Inventions are unrelated if it 
can be shown that they are not disclosed as capable of use together and they have 
different modes of operation, different functions, or different effects (MPEP § 806.04, 
MPEP § 808.01 ). In the instant case the instant specification does not disclose that 
these methods would be used together. Each method has a distinct mode of operation 
and different effects. For instance, the method of group I is the only method that selects 
a spectral range, whereas the other methods recite having a different mode of operation 
along with different functions and effects. Each group has a different function which is 
unlike the functions of the other groups. In this case, group S identifies each of the one 
or more nucleotides by Raman spectroscopy, which is unlike group J, which is drawn to 
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a method for determining the presence of an analyte comprising providing a sample 
comprising a rough metal film including a plurality of protrusions and indentations. 
Therefore, the groups have different and unrelated functions. Therefore, each method is 
divergent in its mode of operation as evidenced by the methods having different 
functions and effects. For these reasons the inventions of groups A-J, L-M, O-P and R- 
S are patently distinct. 

Furthermore, the distinct methods require separate and distinct searches. The 
inventions of Groups A-J, L-M, O-P and R-S have acquired a separate status in the art 
as shown by their different classifications. Moreover, in. the instant case, the search for 
the each method is not coextensive. Group I requires a search drawn to determining the 
presence of at least one analyte comprising providing a plurality of aggregates, which is 
not required for the search of the other groups. The prior art teaches that determining 
the presence of at least one analyte comprising providing a plurality of aggregates, 
would not necessarily be applicable to a method drawn to obtaining nucleotides that are 
attached to Raman labels. Likewise, the search for group G which is drawn to a method 
for sequencing at least a portion of DNA or RNA would require a text search drawn 
sequencing at least a portion of DNA or RNA, and such a search would not necessarily 
encompass a search for a method comprising moving the nucleotides in a stream 
packed with nanoparticles. Therefore, said searches would not necessarily include a 
search for the other inventions. 

Moreover, even if the method for general field enhancement were known, the 
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method for determining the presence of at least one analyte comprising a plurality of 
surfaces, a portion of the plurality of surfaces adsorbing only one analyte may be novel 
and unobvious in view of the preamble. As such, it would be burdensome to search the 
inventions of groups A-J, L-M, O-P and R-S together. 

(II) Inventions K, N and Q are patentably different apparatuses. The apparatuses 
are distinct as claimed because they have different structures and different uses. Group 
K is drawn to a system for determining the presence of at least one analyte while Group 
Q is drawn to an apparatus comprising a reaction site for immobilizing a DNA fragment 
onto an aggregate. Each group has a different function, effect and is capable of use 
without the other. For instance, the apparatus of Group Q comprises a reaction site for 
immobilizing a DNA fragment onto an aggregate as opposed to the Group N which does 
not. Furthermore, only group K can determine the presence of at least one analyte. 
Each group has a different structure,, produces different effects and has a different 
function from the other group. Therefore, the apparatuses of the inventions are distinct 
as claimed. 

Furthermore, searching the inventions of groups K,N and Q would impose a 
serious search burden. The inventions have a separate status in the art as shown by 
their distinct structure. Thus different apparatuses require different searches. A search 
for an apparatus comprising a reaction site for immobilizing a DNA fragment onto an 
aggregate is not necessary for a determination of novelty and unobviousness of the 
other apparatuses. Moreover, a search of group K is not required to for the apparatus of 
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group N. Furthermore, the apparatus of group Q may be known even if the apparatus of 
group K is novel. In addition, the technical literature search for the apparatus of group 
N and the apparatus of group K are not coextensive, e.g., the apparatus of group N may 
be characterized in the technical literature prior to discovery of group K. 

3. Because these inventions are distinct for the reasons given above, and have 
acquired a separate status in the art as shown by their different classification, the 
search required for each group is not required for the other groups since each group 
requires a different non-patent literature search due to each group comprising different 
method steps, restriction for examination purposes as indicated is proper. 

4. Applicant is advised that the reply to this requirement to be complete must 
include an election of the invention to be examined even though the requirement be 
traversed (37 CFR 1.143). 

5. Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1 .48(b) and by the fee required under 37 CFR 1 .17(i). 
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6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ja-Na Hines whose telephone number is 571-272-0859. 
The examiner can normally be reached on Monday-Thursday and alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynette Smith can be reached on 571-272-0864. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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PRELIMINARY AMENDMENT 



Sir: 



Prior to examination, please amend the above-identified application as follows: 

Amendments to the Claims are reflected in the listing of claims that begins on page 2 of 
this amendment. 

Remarks begin on page 22 of this amendment. 
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In the Claims 

Applicants present replacement claims below indicating the changes with insertions 
indicated by underlining and deletions indicated by strikeouts. 

1. (Currently Amended) A The method for determining the presence of at least one onalyt e , 
comprising of claim 188, wherein the act of identifvinR each of the one or more 
nucleotides comprises : 

providing a sample comprising a plurality of aggregates of size of at least about 
500 nm; 

adsorbing a plurality of analyt e s at least some of the one or more nucleotides to at 
least some of the plurality of aggregates ; 

exposing the sample to electromagnetic radiation to cause surface-enhanced 
emission; 

obtaining spectral information of the sample, wherein at least one spectral line of 
the information represents a single analyt e nucleotide adsorbed on one of the plurality of 
aggregates; and 

determining the presence of the single analyt e nucleotide from the at least one 
spectral line. 

2. (Currently Amended) A method as in claim 1 , the exposing step involving comprising 
exposing the sample to electromagnetic radiation and causing Raman scattering of the 
sample, and the obtaining step comprising obtaining Raman information of the sample, 
wherein a single Raman line of the information represents the single analyt e nucleotide . 

3. (Original) A method as in claim 1 , wherein the sample is free of an emission-enhancing 
aid. 

4. (Original) A method as in claim 1, wherein the spectral information is a surface- 
enhanced Raman spectrum, having an enhancement factor of at least about 10 10 . 
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5. (Original) A method as in claim I , wherein each aggregate of the plurality of aggregates 
comprises a plurality of metal particles, 

6. (Currently Amended) A method as in claim 5, wherein the plurality at least some of the 
metal particles is are selected from the group consisting of silver, gold and copper 
particles. 

7. (Currently Amended) A method as in claim 6, wherein the plurality of aggregates is 
formed in situ by exposure to the electromagnetic radiation. 

8. (Original) A method as in claim 1, wherein the plurality of aggregates is selected from 
the group consisting of colloids suspended in a medium, aggregates deposited on a 
substrate and lithography-produced metal aggregates. 

9. (Original) A method as in claim 8, wherein the medium is selected from the group 
consisting of water, an organic solvent and a gel. 

10. (Original) A method as in claim 8, wherein the substrate is selected from the group 
consisting of an electrode, a glass layer and a quartz layer. 

1 1 . (Original) A method as in claim 1 , wherein the sample consists essentially of a plurality 
of aggregates of from about 500 nm to about 20 microns in dimension. 

12. (Original) A method as in claim 1 , wherein the electromagnetic radiation is non-resonant 
radiation. 

13. (Original) A method as in claim 12, wherein the electromagnetic radiation is near 
infrared radiation. 



929528.1 



Serial No.: 10/723,174 -4- Art Unit: 1645 

.Conf.No.: 5755 

14. (Original) A method as in claim 1, wherein the spectral information is Raman 
information that defines less than a complete Raman spectrum. 

15. (Original) A method as in claim 14, wherein the spectral information is less than 5 
Raman lines. 

16. (Original) A method as in claim 14, wherein the spectral information is less than 2 
Raman lines. 

1 7. (Original) A method as in claim 1 , wherein the spectral information is a single Raman 
line. 

18. (Cancelled) 

1 9. (Currently Amended) A method as in claim 1 , wherein the single analyt e nucleotide is 
selected from the group consisting of thymine, adenine, cytosine, guanine, and uracil. 

20-22. (Cancelled) 

23. (Currently Amended) A The method for determining the presonco of an analyt e , 
comprising of claim 188, wherein the act of identifying each of the one or more 
nucleotides comprises : 

providing a sample comprising a plurality of aggregates; 

adsorbing a plurality of analyt e s each of the one or more nucleotides to at least 
some of the plurality of aggregates , wherein at least one aggregate of the plurality of 
aggregates comprises a metal cluster of at least seven particles and adsorbs only one 
analyte nucleotide ; 

exposing the sample to electromagnetic radiation to cause surface-enhanced 
emission; 

obtaining spectral information of the sample, wherein the only one anolyto 
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nucleotide contributes to the spectral information; and 

determining the presence of the only one analyte nucleotide from the spectral 
information. 

24. (Currently Amended) A method as in claim 23, the exposing step involving comprising 
exposing the sample to electromagnetic radiation to cause Raman scattering, and the 
obtaining step involv e s comprises obtaining a Raman spectrum of the sample, wherein 
the only one analyt e nucleotide contributes to at least one Raman signal of the Raman 
spectrum. 

25. (Original) A method as in claim 23, wherein the plurality of aggregates comprises a 
metal cluster of at least ten particles. 

26. (Original) A method as in claim 23, wherein the plurality of aggregates comprises a 
metal cluster of at least twenty particles. 

27. (Original) A method as in claim 23, wherein the plurality of aggregates comprises a 
metal cluster of at least thirty-five particles. 

28. (Original) A method as in claim 23, wherein the sample is free of an emission-enhancing 
aid. 

29. (Currently Amended) A method as in claim 22 24, wherein the Raman spectrum is a 
surface-enhanced Raman spectrum, having an enhancement factor of at least 10^. 

30. (Currently Amended) A method as in claim 23, wherein the metal cluster of at least 
seven particles afe comprises particles selected from the group consisting of silver, gold 
and copper particles. 
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3 1 . (Currently Amended) A method as in claim 23, wherein the plurality of aggregates is 
formed in situ by exposure to the electromagnetic radiation. 

32. (Original) A method as in claim 23, wherein the plurality of aggregates is selected from 
the group consisting of a colloids suspended in a medium, aggregates deposited on a 
substrate and lithography produced metal aggregates. 

33. (Original) A method as in claim 32, wherein the medium is selected from the group 
consisting of water, an organic solvent and a gel. 

34. (Original) A method as in claim 32, wherein the substrate is selected from the group 
consisting of an electrode, a glass layer and a quartz layer. 

35. (Currently Amended) A method as in claim 23, wherein at least some of the at l e ast on e 
aggregates has have a dimension of at least about 500 nm. 

36. (Original) A method as in claim 23, wherein the electromagnetic radiation is non- 
resonant radiation. 

37. (Original) A method as in claim 36, wherein the electromagnetic radiation is near 
infrared radiation. 

38. (Cancelled) 

39. (Currently Amended) A method as in claim 23, wherein the single analyte only one 
nucleotide is selected from the group consisting of thymine, adenine, cytosine, guanine, 
and uracil. 

4042. (Cancelled) 
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43. (Original) A method as in claim 23, wherein the sample consists essentially of 
aggregates of size of from about 500 nm to about 20 microns. 

44. (Currently Amended) A method as in claim 23, wherein the at least on e plurality of 
aggregates comprises a plurality of metal particles each having a dimension of no more 
than about 100 nm. 

45. (Currently Amended) A method as in claim 23, wherein the at l e ast on e plurality of 
aggregates comprises a plurality of metal particles each having a dimension of no more 
than about 75 nm. 

46. (Currently Amended) A The method for det e rmining th e pres e nce of an analyt e , 
comprising of claim 188, wherein the act of identifying each of the one or more 
nucleotides comprises : 

providing a sample comprising a plurality of aggregates; 

adsorbing a plurality of analyt e s at least some of the one or more nucleotides to at 
least some of the plurality of aggregates , wherein each aggregate comprises a plurality of 
metal particles, each metal particle having a dimension of no more than about 100 nm 
and at least one aggregate adsorbs only one analyt e nucleotide ; 

exposing the sample to electromagnetic radiation to cause surface-enhanced 
emission; 

obtaining spectral information of the sample, wherein the only one a aalyt e 
nucleotide contributes to the spectral information; and 

determining the presence of the only one analyt e nucleotide from the spectral 
information. 

47. (Currently Amended) A method as in claim 46, wherein the exposing step involv e s 
comprises causing surface-enhanced emission and the obtaining step involv e s comprises 
obtaining Raman spectral information. 
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48. (Original) A method as in claim 46, wherein the sample is free of an emission-enhancing 
aid. 



49. (Currently Amended) A method as in claim 46, wherein the spectral information is a 
surface-enhanced Raman spectrum, having an enhancement factor of at least 10^. 

50. (Currently Amended) A method as in claim 46, wherein at least some of the metal 
particles are selected from the group consisting of silver, gold and copper particles. 

5 1 . (Currently Amended) A method as in claim 46, wherein the plurality of aggregates is 
formed in situ by exposure to the electromagnetic radiation. 

52. (Original) A method as in claim 46, wherein the plurality of aggregates is selected from 
the group consisting of a colloids suspended in a medium, aggregates deposited on a 
substrate and lithography produced metal aggregates. 

53. (Original) A method as in claim 52, wherein the medium is selected from the group 
consisting of water, an organic solvent and a gel. 

54. (Original) A method as in claim 52, wherein the substrate is selected from the group 
consisting of an electrode, a glass layer and a quartz layer. 

55. (Original) A method as in claim 46, each metal particle having a dimension of no more 
than about 75 nm. 



56. (Original) A method as in claim 46, wherein the electromagnetic radiation is non- 
resonant radiation. 

57. (Original) A method as in claim 56, wherein the electromagnetic radiation is near 
infrared radiation. 
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58. (Original) A method as in claim 46, wherein the spectral information consists essentially 
of less than 5 lines of a Raman spectrum. 

59. (Cancelled) 

60. (Currently Amended) A method as in claim 46, wherein the single analyt e only one 
nucleotide is selected from the group consisting of thymine, adenine, cytosine, guanine, 
and uracil. 

61-63. (Cancelled) 

64. (Currently Amended) A The method for determining the presence of at least one analyte, 
comprising of claim 1 88, wherein the act of identifying each of the one or more 
nucleotides comprises : 

providing a sample comprising a plurality of aggregates^ 

to at least one aggregate^ adsorbing only one analyt e nucleotide that is free of an 
emission-enhancing aid; 

exposing the sample to electromagnetic radiation; and 

obtaining a spectrum, wherein the only one analyt e nucleotide contributes to at 
least one signal of the spectrum. 

65. (Currently Amended) A method as in claim 64, wherein the spectrum is a surface- 
enhanced Raman spectrum, having an enhancement factor of at least iQiQ 10^. 

66. (Original) A method as in claim 64, wherein each aggregate of the plurality of 
aggregates comprises a plurality of metal particles. 

67. (Currently Amended) A method as in claim 66, wherein at least some of the metal 
particles are selected from the group consisting of silver, gold and copper particles. 
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68. (Original) A method as in claim 64, wherein the plurality of aggregates is formed in situ 
by exposure to the electromagnetic radiation. 

69. (Original) A method as in claim 64, wherein the plurality of aggregates is selected from 
the group consisting of a colloids suspended in a medium, aggregates deposited on a 
substrate and lithography produced metal aggregates. 

70. (Original) A method as in claim 69, wherein the medium is selected from the group 
consisting of water, an organic solvent and a gel. 

71 . (Original) A method as in claim 69, wherein the substrate is selected from the group 
consisting of an electrode, a glass layer and a quartz layer. 

72. (Currently Amended) A method as in claim 64, wherein at least some of the at l e ast one 
aggregates has have a dimension of at least about 500 nm. 

73. (Cancelled) 

74. (Currently Amended) A method as in claim 64, wherein the single analyt e onlyjong 
nucleotide is selected from the group consisting of thymine, adenine, cytosine, guanine, 
and uracil. 

75-77. (Cancelled) 

78. (Currently Amended) A The method for d e t e rmining th e presence of a single analyt e , 
comprising of claim 1 88, wherein the act of identifying each of the one or more 
nucleotides comprises : 

providing a sample comprising a plurality of surfaces^; 

to a portion of the plurality of surfaces, adsorbing only one analyte nucleotide ; 
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and 

exposing the sample to electromagnetic radiation to cause the sample to emit 
radiation such that the sample is free of photobleaching. 

79. (Original) A method as in claim 78, wherein the plurality of surfaces comprises a 
plurality of aggregates. 

80. (Original) A method as in claim 79, wherein the plurality of aggregates comprises a 
plurality of metal particles. 

81. (Currently Amended) A method as in claim 80, wherein at least some of the metal 
particles are selected from the group consisting of silver, gold and copper particles. 

82. (Original) A method as in claim 79, wherein the plurality of aggregates is selected from 
the group consisting of a colloids suspended in a medium, aggregates deposited on a 
substrate and lithography produced metal aggregates. 

83. (Original) A method as in claim 82, wherein the medium is selected from the group 
consisting of water, an organic solvent and a gel. 

84. (Original) A method as in claim 82, wherein the substrate is selected from the group 
consisting of an electrode, a glass layer and a quartz layer. 

85. (Original) A method as in claim 78, wherein the plurality of surfaces comprises a 
plurality of aggregates of metal particles, each of the metal particles having a dimension 
of no more than about 100 nm. 

86. (Cancelled) 
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87. (Currently Amended) A method as in claim 78, wherein the only one analyte nucleotide 
is selected from the group consisting of thymine, adenine, cytosine, guanine, and uracil. 

88-90. (Cancelled) 

91. (Currently Amended) A The method for d e t e rmining the pr e sence of at least on e 
mol e cul e , comprising of claim 188, wherein the act of identifying each of the one or 
more nucleotides comprises providing at l e ast on e mol e cul e , exposing the at l e ast on e 
mol e cul e each of the one or more nucleotides to electromagnetic radiation to cause 
Raman scattering, obtaining Raman spectral information, and determining the presence of 
th e at l e ast on e mol e cul e each of the one or more nucleotides from at least one anti- 
Stokes line., 

92. (Currently Amended) A method as in claim 91 , wherein th e at l e ast on e mol e cul e each of 
the one or more nucleotides is adsorbed on a plurality of surfaces. 

93. (Currently Amended) A method as in claim 91 , wherein the at least one analyt e 
nucleotide is exposed to non-resonant radiation. 

94. (Currently Amended) A method as in claim 93 91, wherein the electromagnetic radiation 
is near infrared radiation. 

95. (Original) A method as in claim 94, wherein the near infrared radiation has a wavelength 
of at least 1000 nm. 

96. (Currently Amended) A The method for sequencing at least a portion of DNA or RNA, 
compri s ing of claim 1 88, wherein the act of identifying each of the one or more 
nucleotides comprises : 

cl e aving the at l e ast a portion of DNA or RNA r into DNA or RNA fragment s , 
wh e rein each fragment comprises at l e ast on e bas e ; 
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allowing each DNA or RNA fragm e nt of the one or more nucleotides to become 
surface-adsorbed; 

exposing each fragment of the one or more nucleotides to electromagnetic 
radiation to cause surface-enhanced emission; and 

obtaining unique surface-enhanced spectral information attributed to each 
fragment of the one or more nucleotides , 

97. (Currently Amended) A method as in claim 96, wherein each fragm e nt of the one or 
more nucleotides is surface-adsorbed onto one of a plurality of surfaces. 

98. (Original) A method as in claim 97, wherein the plurality of surfaces is included in a 
moving stream. 

99. (Currently Amended) A method as in claim 97, wherein the plurality of surfaces is are 
surfaces of aggregates, the aggregates being selected from the group consisting of a 
plurality of aggregates suspended in a medium, a plurality of aggregates deposited on a 
substrate and lithography produced metal aggregates. 

100. (Original) A method as in claim 99, wherein the plurality of aggregates comprise clusters 
of metal particles. 

101. (Currently Amended) A method as in claim 1 00, wherein at least some of the metal 
particles are selected from the group consisting of silver, gold and copper particles. 

102. (Original) A method as in claim 99, wherein the medium is selected from the group 
consisting of water, an organic solvent and a gel. 

103. (Original) A method as in claim 100, wherein the substrate is selected from the group 
consisting of an electrode, a glass layer and a quartz layer. 
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1 04. (Original) A method as in claim 96, comprising allowing each fragment of the one or 
more nucleotides to become surface-absorbed on a plurality of protrusions and voids on a 
rough metal film. 

105. (Original) A method as in claim 96, wherein the electromagnetic radiation is non- 
resonant radiation. 

106. (Original) A method as in claim 96, wherein the electromagnetic radiation is near 
infrared radiation. 

1 07. (Currently Amended) A The method for general field enhancement, comprising of claim 
188, wherein the act of identifying each of the one or more nucleotides comprises 
providing a plurality of aggregates, attaching each of the one or more nucleotides to one 
or more aggregates, exposing the plurality of aggregates to near infrared radiation^ and 
inducing at least one electromagnetic resonance in the plurality of aggregates to cause a 
surface-enhanced radiation. 

108. (Original) A method as in claim 107, wherein the near infrared radiation has a 
wavelength of at least 1000 nm. 

1 09. (Original) A method as in claim 1 07, wherein the plurality of aggregates comprises a 
plurality of metal particles. 

1 1 0. (Original) A method as in claim 1 09, wherein at least some of the metal particles are 
selected from the group consisting of silver, gold and copper particles. 

111. (Currently Amended) A method as in claim 1 07, wherein the plurality of aggregates is 
formed in situ by exposure to the electromagnetic radiation, 
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1 12. (Original) A method as in claim 107, wherein the plurality of aggregates is selected from 
the group consisting of colloids suspended in a medium, aggregates deposited on a 
substrate and lithography produced metal aggregates. 

113. (Original) A method as in claim 1 1 2, wherein the medium is selected from the group 
consisting of water, an organic solvent and a gel. 

1 14. (Original) A method as in claim 112, wherein the substrate is selected from the group 
consisting of an electrode, a glass layer and a quartz layer. 

115. (Original) A method as in claim 109, wherein each metal particle has a dimension of no 
more than about 100 nm. 

116. (Original) A method as in claim 109, wherein the plurality of aggregates comprises at 
least seven metal particles. 

117. (Currently Amended) A method as in claim 1 07, wherein the surface enhanced radiation 
has an enhancement factor of at least 10^. 

118-121. (Cancelled) 

1 22. (Currently Amended) A The method for determining th e pre se nce of an analyt e , 
comprising of claim 188. wherein the act of identifying each of the one or more 
nucleotides comprises : 

providing a sample comprising a rough metal film including a plurality of 
protrusions and indentations; 

absorbing a plurality ofanalyt e s the one or more nucleotides on a surface of the 

film; 

exposing the sample to electromagnetic radiation to cause Raman scattering; and 
obtaining a unique Raman signal attributed to a single analyt e nucleotide . 
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123-124.. (Cancelled) 

125. (Currently Amended) A The method of claim 188, comprising: 

a) sequentially removing the one or more nucleotides from one end of at least on e 
the nucleic acid} 

b) attaching e ach nucl e otide to at least one nanoparticl e ; 

c) id e ntifying said nucl e otides; and 

d) d e t e rmining th e s e quence of said nucl e ic acid . 

126. (Currently Amended) The method of claim H£ 188, wherein said nucleic acid is 
attached to a surface. 

127. (Cancelled) 

1 28. (Currently Amended) The method of claim U$ 188, wherein said nucleotides are 
identified by surface enhanced Raman spectroscopy (SERS) and/or surface enhanced 
resonance Raman spectroscopy (SERRS). 

129. (Cancelled) 

1 30. (Currently Amended) The method of claim 439 188, wherein each nucleotide is attached 
to a single nanoparticle or a nanoparticle aggregate. 

131. (Cancelled) 

132. (Previously Presented) The method of claim 128, further comprising exciting said 
nucleotides with a laser. 
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133. (Previously Presented) The method of claim 1 32, wherein a charge coupled device 
(CCD) camera is used to identify said nucleotides. 

1 34. (Currently Amended) The method of claim H$ ]88, further comprising recording the 
identity of each nucleotide and the time at which each nucleotide is identified. 

135. (Currently Amended) The method of claim 188, wherein an exonuclease is used to 
remove said nucleotides from said nucleic acid. 

136-137. (Cancelled) 

138. (Currently Amended) A The method of claim 188. further comprisin g, prior to the act of 
removing one or more nucleotides from the nucleic acid : 

a) obtaining one or more nucleotides that are attached to Raman labels; and 

b) providing a nucleic acid comprising the labeled nucleotides^ 

c) r e moving nucl e otid e s from one end of the nucleic acid; 

d) identifying nucl e otid e s by Raman s p e ctro s copy; and 

e ) d e t e rmining th e s e qu e nce of th e nucl e ic acid . 

1 39. (Currently Amended) The method of claim 188, further comprising passing the 
nucleotides removed from the nucleic acid in a stream. 

140-145. (Cancelled) 

146. (Currently Amended) The method of claim 44$ 188, wherein said nucleotides are 
removed from said nucleic acid by exonuclease activity. 

147. (Previously Presented) The method of claim 146, wherein only one nucleic acid at a time 
is exposed to exonuclease activity. 
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148-152. 



(Cancelled) 



153. 



(Currently Amended) A The method of claim 188, comprising: 

a) s e quentially r e moving nucl e otid e s from on e end of at l e ast one nucleic acid; 

b) moving the nucleotides in a stream packed with nanoparticlest 

c) identifying th e nucleotid es by Raman sp e ctroscopy; and 

d) d e t e rmining th e sequ e nce of the nucleic acid . 



154. (Cancelled) 

1 55. (Currently Amended) The method of claim 4^ 188, further comprising attaching said 
nucleic acid to a surface. 

1 56. (Currently Amended) The method of claim +4§ 188, wherein said nucleic acid is 
immobilized in a reaction site. 

1 57. (Previously Presented) The method of claim 1 56, wherein a single nucleic acid is 
immobilized in said reaction site. 

158. (Cancelled) 

1 59. (Previously Presented) The method of claim 1 53, wherein at least two nanoparticles are 
cross-linked together. 

160. (Previously Presented) The method of claim 153, wherein the nanoparticles comprise 
gold and/or silver, said nanoparticles between about 10 nm and 20 micrometers in size. 

161 . (Previously Presented) The method of claim 160, wherein the size of said nanoparticles 
is selected from the group consisting of about 10 to 50 nm, about 10 to 100 nm, about 10 
nm and about 500 nm. 
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1 62. (Currently Amended) A The method of claim 188, further comprising: 

afpreparing a nucleic acid comprising labeled nucleotides^ 

b) sequentially removing nucleotid e s from one end of th e nucleic acid; 

o) moving the nucl e otid e s in a stream pack e d with nanoparticl e s; 

d) identifying the nucl e otides by Raman sp e ctroscopy; and 

e) det e rmining the s e qu e nc e of th e nucl e ic acid , 

163. (Cancelled) 

164. (Previously Presented) The method of claim 189, wherein each type of nucleotide is 
• labeled with a distinguishable Raman label. 

165-171. (Cancelled) 

1 72. (Currently Amended) The method of claim H 188, wherein each type of nucleotide 
produces a unique Raman signal. 

173-178 (Cancelled) 

1 79. (Currently Amended) A The method of claim 188, further comprising: 

a) r e moving on e or mor e nucleotid e s from a nucleic acid; 

b) attaching each of the one or more nucleotides to at least one nanoparticlet 
o) identifying said nucleotides; and 

d) d e t e rmining th e sequenc e of said nucl e ic acid . 

1 80. (Currently Amended) The method of claim 1 79, wherein said at least one nanoparticles 
comprises a modified surface. 

181. (Cancelled) 
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1 82. (Previously Presented) The method of claim 1 79, wherein said nanoparticles comprise 
gold and/or silver. 

1 83. (Previously Presented) The method of claim 1 79, wherein each nucleotide is attached to 
a single nanoparticle or a nanoparticle aggregate. 

184-186. (Cancelled) 

1 87. (Previously Presented) The method of claim 1 79, wherein said nanoparticles are between 
1 0 nm and 20 micrometers in diameter. 

1 88. (Previously Presented) A method comprising: 

a) removing one or more nucleotides from a nucleic acid; 

b) identifying each of the one or more nucleotides by Raman spectroscopy; and 

c) determining the sequence of the nucleic acid. 

1 89. (Previously Presented) The method of claim 1 88, wherein each type of nucleotide is 
labeled with a Raman label. 

1 90. (Currently Amended) The method of claim 1 88, comprising labeling wherein the nucleic 
acid comprises labeled thymine. 

191. (Currently Amended) The method of claim 1 88, compri s ing labeling wherein the nucleic 
acid comprises labeled adenine. 

192. (Currently Amended) The method of claim 1 88, comprising labeling wherein the nucleic 
acid comprises labeled cytosine. 
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1 93. (Currently Amended) The method of claim 188, compri s ing labeling wherein the nucleic 
acid comprises labeled guanine. 

194. (Currently Amended) The method of claim 1 88, comprising labeling wherein the nucleic 
acid comprises labeled uracil. 

1 95. (Previously Presented) The method of claim 1 88, wherein said nucleotides are identified 
by surface enhanced Raman spectroscopy (SERS) and/or surface enhanced resonance 
Raman spectroscopy (SERRS). 

1 96. (New) The method of claim 1 79, wherein the act of attaching each of the one or more 
nucleotides to at least one nanoparticle occurs prior to the act of removing one or more 
nucleotides from a nucleic acid. 

1 97. (New) The method of claim 1 79, wherein the act of attaching each of the one or more 
nucleotides to at least one nanoparticle occurs after the act of removing one or more 
nucleotides from a nucleic acid. 

198. (New) The method of claim 1 88, wherein the one or more nucleotides is free of an 
emission-enhancing aid. 
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